1.1. INTR TI N T XI M 



draw( besse J( ,s rt(x 2 2)), x -2 2 , -2 2 ) 




Figure .2 J 
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9999999999 

e P s t ve nte er 

This is the last result. 

r/.(- ) 

9999999999 

e P s t ve nte er 

This is the result from ste number . 

r/.( ) 

0000000000 

e P s t ve nte er 



3 2 3 o e T es 

ver thing in xiom has at e. The t e determines what o erations ou can 
erform on an object and how the obje[ehe 



egeege 

e P s t ve nte er r8S edfer ) 6 J 8 8a 6 I 
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3 2 11 Fu t o s 

s we saw earlier, when ou want to add or subtract two values, ou lace 
the arithmetic o erator "tt 



3.3. IN XI M P T T R 3 

e P s t ve nte er 

Tests on values can be done using various functions which are generall more 
efficient than using relational o erators such as articularl if the value is a 
matrix, xam les of s 2TSntho6BesTj 3mue 



3. . N R P INT B T XI M 4 

The first exam le should be read as 

Let a; be t e Pr eF e d( ) and ass n t t t e va ue 5 

Note that it is onl ossible to invert non- ero values if the arithmetic is er- 
formed modulo a rime number. Thus arithmetic modulo a non- rime integer 
is ossible but the red rocal o eration is undefined sn 



3.6. T TR T R IN XI M 

reverse ( ,2,- ,2]) 

[2,- ,2, 



s rt( ,2,- ,2]) 



# ,2,- ,2] 



[- ,2,2, 



re veDu cates( , ,3, , , ,2]) 

[ ,M,2 



e L st nte er 



e L st nte er 



e L st P s t ve nte er 



e P s t ve nte er 



Lists in xiom are mutable and so their contents the elemen 
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de ete ! ( , ) 



(3 ) 
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e F ex b eArra nte er 



[4,3,42,8,2,28 

e F ex b eArra nte er 



[42,8,2 

e F ex b eArra nte er 



[4,3,42,8,2,28 

e F ex b eArra nte er 



3. . N TI N H I N P 

3.0 



cab 



s rt ( c) 



4.0 



2.82842 24 46 9009 6 



which achieves the same result and is easier to understa 



e F at 



e F at 



e F at 



e F at 



N TI N HI 



N 



with some invocations of these functions 




n unct n wt t e()- Lst nte er 



( ) 



n unct n w t 



(2,9) 



n unct n w t 



e L st nte er 




80 



H PT R3. T RTIN XI M 



re eat 



t en brea 



ut ut( ) 



the r ad ields 



re eat 



t en brea 



ut ut( ) 



e P s t ve nte er 



e V d 



It was mentio 
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the r ad ields 

ran rbn8 b-re eat 

ut ut a , b] 

,8] 
2, ] 
3,6] 

, 1 

e V d 
Note that without the b - " the segment 8..5T "tT ..5 T8 TJ 4.4Not 



3.8. N MB R 9 

e S n e nte er 

Machine double- recision floating- oint numbers are also available for numeric 
and gra hical a lications. 

23 2 OD ub eF at 

23.2 00000000000 

e D ub eF at 

The normal floating- oint t e in xiom, F at, is a software im lenient ation 

of floating- oint numbers in which the ex onent and the mantissa ma have an 3 t 88 d22 2C 2 
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d ts( ) ex (7, s rt 63 ) 

26253 4 2640 68 43.9999999999 992500 259 6 

e F at 

Here are com lex numbers with rational numbers 
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u v i 

e C ex P n a nte er 

f course, ou can do com lex arithmetic with these also. 
*/. 2 

— v 2 u 2 2 u v i 

e C ex P n a nte er 

ver rational number haoiaffifTf 0526. 6ipdgaor6Tf 05 r 2vR I 



3.8. N MB R 95 

ince is rime, ou can invert non ero values, 
/x 

3 

e Pr eF e d 

You can also com ute modulo an integer that is not a rime, 
nte erM d 6 

5 

e nte erM d 6 

11 of the usual arithmetic o erations are available. 
3 

5 

e nte erM d 6 

Inversion is noTd 61 1j /I^fli TodnTpb Tj2 Td 5 TJ/R8 0. 2 
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This defines to be an algebraic number, that is, a aaa4801dtfflbra Tj5480Td ebra Tj 80Td4 a Tj8.a z 



3.9. T TR T R 

2/7. 



2 2 - ) b 4 - 2 2 - ) b 2 

2 2 - ) b 4 - 2 2 - 3 ) 

T^ jl ~ 2~^ )T 2 

)b 4 - 2 2 - ^ 



2 2 



x ress n nte er 



ut we need to rationa 



00 



H PT R3. T RTIN XI M 



ne-dimensional arra s are also mutable ou can change their constituent 
elements in lace." 



a 3 



; ; ; 



e OneD ens na Arra Fract n nte er 

However, one-dimensional arra s are not flexible structures. You cannot de- 
structivel n at! them together. 

c neat! (a, neD ens na Arra ,-2]) 



ere are ex sed and unex sed brar erat ns na ed c neat ! 

av n cs$0e93Faefia(fidft^affi ] 8B£Sdftfti!fcM0av&:) 2icbJE^di«^335t 2(tftM)6±!i<F nftetBdC J 
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This function is less 



reate an exam le matrix to ermute. 
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atr x 



] r n 3] 



2 3 4 

5 6 8 

9 2 

3 4 5 6 



Interchange the second and 



Matr x nte er 



3.11. RITIN R N N TI N 



Here we define our own user-defined function. 
csnv() cs(/) 



Pass this function as an argument to t. 
t(c s nv, 2 8) 



e F at 



e V d 



3.1 . RI 

t(s rt( 2)/ , 



[le t ndLimit — ,ri hi ndLimit 

e n n(Rec rd( e tHandL t n n(OrderedC et n 

x ress n nte er , a ed ) ,r tHandL t 

n n(OrderedC et n x ress n nte er, a ed ) ) , ) 



sTyTdT rTd T 
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c ex nte rate( /(x 2 a) ,x) 

log x ^ 



3.1 . I R NTI 



TJ N 



25 



erat r 



e Bas cO erat r 

Here we solve a third order equation with ol nomial coefficients. 

de x 3 D( x, x, 3) x 2 D( x, x, 2) - 2 x D( x, 

x) 2 x 2 x 



x y'" x x 2 y" x — 2 x y x 2 y x 2 x 4 



e uat n x ress n nte er 



s ve(de , , x) 



rticul r x 



J 



X 



c^ ^g qe S\ 3; 




gj\ Jte i. g i\te e a, 



vV*" 






^gtS 1,6 SOU \U$6 



( ) se e q is 



35 
PI ttin 2D al brai urv 



The general format for drawing a non-singular solution curve given b a 
ol nomial of the form x,y is 

draw( (x, ) , x, , ran e a b, c d] , optio s) 

where the second and third arguments name the first and second inde endent 
variables of . ran e o tion is alwa s given to designate a bounding 

rectangular region of the lane x b.c y d. Zero or more additional 
o tions as described in 4.0. on age 36 ma be given. 



third kind of two-dimensional gra 
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r i n (v w ort nt r 1) sir n " ")) 

declares whether gra hit r is or is not to be dis la ed with a bounding 
rectangle. 

r t (v w or ) 

s ra ra raara )t t traa c )t n ) osratscc r ra t )t tc wn ) )d ) arc ra 

r o) r s r v v w)d n ) 

s t n n )cw d )aar ct d to)d tn to 
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8 nt , ]$(P nt DFLOA ) 



5068iiS25 0. 2Tf2 6.4820Td[ H - 000 P TJ284.920TdT R06824. 920Td4 
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BW converts a color view ort to black and white, or vice-versa. hen this 
button is selected the control- anel and view ort switch to an immutable 
colorma com osed of a range of gre scale atterns or tiles that are used 
whereveTj8.88sis necessar . 

Li t takesjfi.ftSsa control- anel described belo 

i w takers .fiSsanothealjS. a dfififfldofidiidrj o*sSHffiTH^tt- G^OthafTJaififfl^dv^SjS^jaBiBfflpidteneBjag.a^Oa 



.2. RITIN T P N M 9 

If the t e itself has arentheses around it and we are not in the case of the 
first exam le above, then the arentheses can usuall be omitted. 

(2/3)@Fract n(P n a nte er) 

2 
3 

e Fract n P n a nte er 



If the t e is used in a declaration and the argument is a single-word t e. 
integer or s mbol, then the arentheses can usuall be omitted. 

(d, , ) C ex P n a nte er 



V e8 e 
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?( nte er), Matr x(? (P n a )), S uareMatr x(?, nte er) it re- 
quires a numeric argument and S uareMatr x(?, ?) are all invalid. FheOTd26.5j-340. 32 40Td9re 
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N M 



f!/ 



-f 2/2 

,4 „, 60- 
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ometimes it makes sense, as in this ex ression, to sa choose the o erations 
in this ex ression so that the final result is Float. 

(2/3) OF at 

0.6666666666666666666 

e F at 

Here we used 66 
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N M 



cate 



es 










Abe anGr u 


i 






AB LGRP 


Abe anM n 


d 






AB LMON 


Abe anM n 


dR n 






AMR 


Abe anSe 


Gr u 






AB LSG 


A re ate 








AGG 


A ebra 








ALG BRA 


A ebra ca 


C sedF 


' e d 




ACF 


A ebra ca 


C sedFunct 


nS ace 


ACFS 


ArcH erb 


cFunct 


nCate 


r 


AHYP 



For each constructor in a grou , the full name and the abbreviation is given. 
There are other grou s in d 1 but initiall onl the constructors in 

ex osure grou s basic" categories" naglink" and anna" are ex osed. 

s an interactive user of xiom. ou do 



.12. MM N R N PIN 
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This is a ol nomial. 



e P n a nte er 



2 x 

x ose Out utF r . 
)set ex se add c nstruct r Out utF r 

Out utF r s n w ex c t ex sed n ra e G82322 
This is what we get when Out utF r is automatical! available. 



e Out utF r 

Hide Out utF r so we don't run into roblems with an later exam les 
)set ex se dr c nstruct r Out utF r 



Out utF r s n w ex c t dden n ra e G82322 



Finall . ex osure is done on a frame-b -frame basis. r m is one of o 



.12. MM N R N PIN 2 

RMA CA - Rectan u arMatr xCate r & 
RMA R X Rectan u arMatr x 
SMA CA - S uareMatr xCate r & 
S MA R X S uareMatr x 

imilarl , if ou wish to see all ackages whose names contain auss", enter 
this. 

)w at ac a e auss 



Pac a es 



Pac a es w t na es ate n atterns 
auss 

GA SSFAC Gauss anFact r at nPac a e 
This commwhhaltah 
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Turn T out ut on again. 
)set ut ut tex n 

The characters used for the matrix brackets above are rather ugl . You get this 
character set when ou issue) set ut ut c aracters a n. This character 
set should be used when ou are running on a machine that does not su ort 
the I M extended II character set. If ou are running on an I M work- 

station, for exam le, issue )set ut ut c aracters de au t to get bet 



. . RTR N RM T 229 

e P n a nte er 
This fotttBDieffijfii g0T&$e$3e9dMifegJgntT2j 2.960 singege T j5. 60[ 1 - 000 e TJ 
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)c ear va ue a 
)c ear v a 

This retains whatever declarations the objects had. To remove definitions and 
values for the s ecific objects x , and , issue 

)c ear va ue x 
)c ear v x 

To remove the declarevTd 2 TJ48.480Td e TJ8.28 thingOTdOr Tj 5.24whil0Td2423er, 
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) c e I N m a 

)c e Air D scriptio mp 1.2. :il 



.10. IN 



)s ste e acs /etc/rc tc 
calls e acs 
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) reset will flush the internal list of the most recent works ace calculations 
so that the data structures ma be garbage collected b the underl ing 
ommon Lis s stem. Like ) st r )c an e, this o tion onl has real 
effect when histor data is being saved in a file. 

)rest re s v dHistor N m com letel clears the environment and restores 
it to a saved session, if ossible. The )save o tion 



IN X 2 3 

start-u rofile, 222 
fin, 24 
first, 55, 98 
fir t , 9 
first enom, 46 
firstNumer, 46 
Flexible rra s, 69 
Flexible rra , 6 
flexible rra , 
Float, 9 , 69, 20 
floating oint, 9 
font, 2 8 
for, 85 
for b , 88 
for list, 85 
for segment, 85 
F RTR N, 3 
F RTR N out ut format, 226 

arra s, 230 

breaking into multi le statements, 
22 

data t es, 228 

integers vs. floats, 228 

line length, 22 

o timi ation level, 228 
recision, 229 
Fraction, 8, 4, 6, 9 , 20 , 204 
fraction 

artial, 93 
Fraction om lex Integer , 4 
Fraction Integer , 4 
fractionPart, 35 
frame, 209 24 

ex osure and, 209 
frame dro , 248 
frame 
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ada tive, 4 
axes color, 42 
cli oints, 42 
line color. 42 
max oints. 42 
min oints, 42 

oint color, 42 

oint si e, 42 
reset view ort, 42 
screen resolution, 42 
to scale, 42 
units color, 42 
view ort os 



